(4) Japanese Patent Application Laid-Open No. 2000-021838 
"SUBSTRATE TREATMENT DEVICE" 

* Attached English document is machine language translation obtained from Japan Patent 
Office. 



Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2000-021838 
(43)Date of publication of application : 21.01.2000 



(51)Int.CI. 



H01L 21/304 
B08B 3/08 



(21 Application number : 10-181949 
(22)Date of filing : 29.06.1 998 



(71 Applicant : DAINIPPON SCREEN MFG CO LTD 

(72)Inventor : NAKAGAWA YOSMYUKI 
IZUMI AKIRA 
SATO SEIICHIRO 



v 

c 



i 



\ 



V 







1 


i 






I 


— 3 


.1 







1 



(54) SUBSTRATE TREATMENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain the generation 
of treatment defects by detecting abnormalities such as 
failures of a part. 

SOLUTION: This substrate treatment device has a 
mixed treatment solution supply part with a function for 
supplying mixed treatment solution of a concentration 
desired value to a treatment bath inside a substrate 
treatment part by controlling a chemical supply flow rate 
adjustment mechanism with a control part 27 by feed 
back control, based on the concentration current value 
of a mixed treatment solution monitored by a 
concentration monitor 26. When an abnormality 
detection part 4 detects that a concentration current 
value of the mixed treatment solution from the 
concentration monitor 26 is outside the concentration 
tolerance or a current value of each treatment solution 
supply flow rate operation signal provided from the 

control part 27 to electropneumatic converters 23e, 25b _ _ 

is outside each variation tolerance, it decides that 

abnormality is generated, and an abnormality treatment part 5 completely stops the supply of 
chemical to a mixing part as abnormality treatment, and pure water alone is supplied to a 
treatment bath and an alarm is given by making an alarm 51 such as a buzzer and a lamp 
operate. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate processing section which performs surface treatment of a substrate 
with the mixed processing liquid which mixed two or more kinds of processing liquid, and was 
obtained, The mixed section which mixes two or more kinds of processing liquid, and the mixed 
processing liquid supply system which supplies the mixed processing liquid mixed in said mixed 
section to said substrate processing section, Two or more processing liquid supply systems 
which supply each processing liquid to said mixed section according to an individual, A 
processing liquid supply-flow-rate accommodation means to adjust the supply flow rate of the 
processing liquid to said mixed section, The control means which gives a processing liquid 
supply-flow-rate manipulate signal which negates the concentration deflection of a 
concentration monitor means to supervise the concentration current value of mixed processing 
liquid, and the concentration desired value of mixed processing liquid and the concentration 
current value of mixed processing liquid to said processing liquid supply-flow-rate 
accommodation means, The substrate processor characterized by having an abnormality 
detection means to detect that abnormalities occurred based on whether the concentration 
current value of mixed processing liquid separated from the predetermined concentration 
tolerance of mixed processing liquid, and an exception-processing means to perform 
predetermined exception processing if an abnormal occurrence is detected. 

[Claim 2] It is the substrate processor characterized by supervising further the current value of 
the processing liquid supply-flow-rate manipulate signal with which said abnormality detection 
means is given to said processing liquid supply-flow-rate accommodation means from said 
control means in a substrate processor according to claim 1, also taking into consideration the 
information on whether the current value of this processing liquid supply-flow-rate manipulate 
signal separated from the predetermined fluctuation tolerance of a processing liquid supply-flow- 
rate manipulate signal, and judging an abnormal occurrence. 

[Claim 3] Exception processing which said exception-processing means performs in a substrate 
processor according to claim 1 or 2 is a substrate processor characterized by including the 
processing which suspends supply of some [ at least ] processing liquid to said mixed section. 
[Claim 4] It is the substrate processor characterized by equipping said substrate processing 
section with the processing tub which is immersed in mixed processing liquid in two or more 
substrates, and performs surface treatment of each substrate in the substrate processor 
according to claim 1 or 2, for two or more kinds of processing liquid supplied to said mixed 
section being pure water and one or more kinds of drug solutions, for said exception-processing 
means suspending supply of a drug solution if an abnormal occurrence is detected, and supplying 
only pure water. 

[Claim 5] Exception processing which said exception-processing means performs in a substrate 
processor according to claim 1 to 4 is a substrate processor characterized by including the 
processing which emits an alarm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the mixed processing liquid which mixed two or more 
kinds of processing liquid, and was obtained, and relates to the substrate processor of single 
wafer processing which performs surface preparation of substrates, such as a glass substrate for 
a semi-conductor wafer or liquid crystal displays, a glass substrate for photo masks, and a 
substrate for optical disks, or a batch type. 
[0002] 

[Description of the Prior Art] This conventional kind of substrate processor is equipped with the 
substrate processing section which performs surface treatment of a substrate with the mixed 
processing liquid which mixed two or more kinds of processing liquid, and was obtained, and the 
mixed processing liquid feed zone which mixes two or more kinds of processing liquid, and 
supplies the obtained mixed processing liquid to the substrate processing section. 
[0003] A mixed processing liquid feed zone For example, the mixed section which mixes two or 
more kinds of processing liquid, The mixed processing liquid supply system which supplies the 
mixed processing liquid mixed in the mixed section to the substrate processing section, Two or 
more processing liquid supply systems which supply each processing liquid according to an 
individual at the mixed section, and the processing liquid supply-flow-rate regulatory mechanism 
which adjusts the supply flow rate of the processing liquid to the mixed section according to the 
given processing liquid supply-flow-rate manipulate signal, It has the control section which gives 
a processing liquid supply-flow-rate manipulate signal which negates the concentration 
deflection of the concentration surveillance which supervises the concentration current value of 
mixed processing liquid, and the concentration desired value of mixed processing liquid and the 
concentration current value of mixed processing liquid to a processing liquid supply-flow-rate 
regulatory mechanism. It has the function which a control section controls a processing liquid 
supply-flow-rate regulatory mechanism by feedback control based on the concentration current 
value of the mixed processing liquid supervised in concentration surveillance, and supplies the 
mixed processing liquid of concentration desired value to the substrate processing section. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as mentioned above, in the case of the 
substrate processor equipped with the mixed processing liquid feed zone which mixes mixed 
processing liquid by feedback control, there are the following problems. 
[0005] A processing liquid supply-flow-rate regulatory mechanism consists of a pressure 
controller, a flow control valve, a pump, etc. namely, concentration surveillance For example, the 
concentration monitor which obtains the concentration of mixed processing liquid based on the 
reinforcement of the transmitted light to mixed processing liquid after being mixed in the mixed 
section, Or although it consists of devices which supervise the current value of the supply flow 
rate of each processing liquid to the mixed section, and compute and supervise the 
concentration current value of mixed processing liquid from the current value of the supply flow 
rate of each [ these ] processing liquid and the control section consists of microcomputers 
equipped with CPU, memory, etc. If at least one failure of these components etc. breaks out, the 
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situation where it becomes impossible to be stabilized, and for it to become impossible to supply 
the mixed processing liquid as concentration desired value to the substrate processing section, 
and to perform surface treatment of a substrate proper may arise. 

[0006] The concentration current value of the mixed processing liquid recognized by the control 
section may stop for example, being in agreement with the actual concentration of mixed 
processing liquid with failure of concentration surveillance. In this case, feedback control will be 
carried out so that a control section may obtain the mixed processing liquid of concentration 
desired value based on the actual concentration of mixed processing liquid, and different 
concentration. Therefore, when recognizing it as the mixed processing liquid of concentration 
desired value being obtained by the control section, the mixed processing liquid which is different 
from concentration desired value will be mixed actually, and the substrate processing section will 
be supplied. 

[0007] Moreover, for example, the value of the processing liquid supply-flow-rate manipulate 
signal given to a processing liquid supply-flow-rate regulatory mechanism from a control section 
may shift from the desired value of the manipulate signal corresponding to concentration desired 
value greatly by failure and malfunction of a control section. In this case, the feedback control by 
the control section is not stabilized, but the concentration of the mixed processing liquid 
obtained oscillates, and the mixed processing liquid of concentration desired value is stabilized, 
and is no longer obtained. 

[0008] Moreover, by failure of a processing liquid supply-flow-rate regulatory mechanism, also 
when performing accommodation of the supply flow rate of the processing liquid according to the 
processing liquid supply-flow-rate manipulate signal given from a control section, and different 
accommodation, the feedback control by the control section is not stabilized, but the 
concentration of the mixed processing liquid obtained oscillates, and the mixed processing liquid 
of concentration desired value is stabilized, and is no longer obtained. 

[0009] Even if the components in mixed processing liquid feed zones other than concentration 
surveillance, or a control sectioa.and a processing liquid supply-flow-rate regulatory mechanism 
break down, it is stabilized and it may become impossible in addition, to supply the mixed 
processing liquid as concentration desired value to the substrate processing section. 
[0010] However, conventionally, failure of the components in a mixed processing liquid feed zone 
etc. is not supervised, but an operator has come to get to know that abnormalities occurred in 
the mixed processing liquid feed zone only after poor processing of a substrate occurred. 
Therefore, when the components in a mixed processing liquid feed zone break down 
conventionally, generating of poor processing of a substrate is not avoided but there is a problem 
of causing lowering of the dependability to equipment. Moreover, if the substrate of poor 
processing is continued and it continues manufacturing, it will become things, and there is also a 
possibility of manufacturing many substrates of poor processing until an operator gets to know 
that poor processing of a substrate occurred. Furthermore, as a result of poor processing, 
depending on substrate processing, unrecoverable breakage may have to be done to a substrate, 
a substrate may have to be discarded, and, in such a case, a user will suffer great damage. When 
poor processing of many substrates occurs at a time and a substrate must be discarded as a 
result of poor processing if abnormalities occur in a mixed processing liquid feed zone since 
especially the substrate processor of a batch type packs two or more substrates, is immersed in 
mixed processing liquid and processed, the amount of damage will become huge. 
[001 1] This invention is made in view of such a situation, detects abnormal occurrences, such as 
failure of components, controls generating of poor processing of a substrate, and aims at offering 
a reliable substrate processor. 
[0012] 

[Means for Solving the Problem] This invention takes the following configurations, in order to 
attain such an object. Namely, the substrate processing section which performs surface 
treatment of a substrate with the mixed processing liquid which invention according to claim 1 
mixed two or more kinds of processing liquid, and was obtained, The mixed section which mixes 
two or more kinds of processing liquid, and the mixed processing liquid supply system which 
supplies the mixed processing liquid mixed in said mixed section to said substrate processing 
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section, Two or more processing liquid supply systems which supply each processing liquid to 
said mixed section according to an individual, A processing liquid supply-flow-rate 
accommodation means to adjust the supply flow rate of the processing liquid to said mixed 
section, The control means which gives a processing liquid supply-flow-rate manipulate signal 
which negates the concentration deflection of a concentration monitor means to supervise the 
concentration current value of mixed processing liquid, and the concentration desired value of 
mixed processing liquid and the concentration current value of mixed processing liquid to said 
processing liquid supply-flow-rate accommodation means, It is characterized by having an 
abnormality detection means to detect that abnormalities occurred based on whether the 
concentration current value of mixed processing liquid separated from the predetermined 
concentration tolerance of mixed processing liquid, and an exception-processing means to 
perform predetermined exception processing if an abnormal occurrence is detected. 
[0013] It is characterized by also taking into consideration the information on whether in the 
substrate processor given in above-mentioned claim 1, said abnormality detection means 
supervised further the current value of the processing liquid supply-flow-rate manipulate signal 
given to said processing liquid supply-flow-rate accommodation means from said control means, 
and the current value of this processing liquid supply-flow-rate manipulate signal separated from 
invention according to claim 2 from the predetermined fluctuation tolerance of a processing 
liquid supply-flow-rate manipulate signal, and judging an abnormal occurrence. 
[0014] Exception processing to which said exception-processing means performs invention 
according to claim 3 to above-mentioned claims 1 or 2 in the substrate processor of a 
publication is characterized by including the processing which suspends supply of some [ at 
least ] processing liquid to said mixed section. 

[0015] Invention according to claim 4 is set to a substrate processor given in above-mentioned 
claims 1 or 2. Said substrate processing section Two or more kinds of processing liquid which is 
equipped with the processing tub which is immersed in mixed processing liquid in two or more 
substrates, and performs surface treatment of each substrate, and is supplied to said mixed 
section It is pure water and one or more kinds of drug solutions, and said exception-processing 
means will suspend supply of a drug solution, if an abnormal occurrence is detected, and it is 
characterized by supplying only pure water. 

[0016] Exception processing to which said exception-processing means carries out invention 
according to claim 5 in above-mentioned claim 1 thru/or a substrate processor given in either of 
4 is characterized by including the processing which emits an alarm. 
[0017] 

[Function] The operation of invention according to claim 1 is as follows. Two or more kinds of 
processing liquid is mixed as follows, and the obtained mixed processing liquid is supplied to the 
substrate processing section. 

[0018] That is, two or more kinds of processing liquid is supplied to the mixed section from two 
or more processing liquid supply systems, each processing liquid is mixed in the mixed section, 
and mixed processing liquid is obtained. This mixed processing liquid is supplied to the substrate 
processing section by the mixed processing liquid supply system, and surface treatment of a 
substrate is performed by this mixed processing liquid in the substrate processing section. 
[0019] The supply flow rate of the processing liquid to the mixed section is adjusted by the 
processing liquid supply-flow-rate accommodation means according to the processing liquid 
supply-flow-rate manipulate signal given from the control means. 

[0020] Moreover, the concentration monitor means is supervising the concentration current 
value of mixed processing liquid, and a control means gives a processing liquid supply-flow-rate 
manipulate signal which negates the concentration deflection of the concentration desired value 
of mixed processing liquid, and the concentration current value of mixed processing liquid to a 
processing liquid supply-flow-rate accommodation means, and mixes mixed processing liquid by 
feedback control. 

[0021] In the equipment of the above-mentioned configuration, if components, such as a 
concentration monitor means, and a control means, a processing liquid supply-flow-rate 
accommodation means, break down, the concentration current value of mixed processing liquid 
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may shift from concentration desired value, or concentration may oscillate and it may become 
instability. Therefore, focusing on the concentration desired value of mixed processing liquid, a 
proper concentration upper limit and a concentration lower limit can be set up, and generating of 
abnormalities, such as failure of components, can be detected by whether it is being completed 
by the concentration current value of mixed processing liquid into the concentration tolerance, 
or it separated from concentration tolerance by making concentration width of face in the 
meantime into concentration tolerance. 

[0022] Then, if it detects that abnormalities generated the abnormality detection means based 
on whether the concentration current value of the mixed processing liquid from a concentration 
monitor means separated from the predetermined concentration tolerance of mixed processing 
liquid and an abnormal occurrence is detected by the abnormality detection means, an 
exception-processing means will perform predetermined exception processing like invention of a 
publication to claim 3 thru/or 5. 

[0023] In invention according to claim 2, an abnormality detection means supervises further the 
current value of the processing liquid supply-flow-rate manipulate signal given to a processing 
liquid supply-flow-rate accommodation means from a control means, and the current value of 
this processing liquid supply-flow-rate manipulate signal also takes into consideration the 
information on whether it separated from the predetermined fluctuation tolerance of a 
processing liquid supply-flow-rate manipulate signal, and judges an abnormal occurrence. If 
abnormalities, such as failure of components, such as a concentration monitor means, occur, it 
may shift from the desired value of the processing liquid supply-flow-rate manipulate signal 
corresponding to the concentration desired value of mixed processing liquid greatly, or the 
processing liquid supply-flow-rate manipulate signal given to a processing liquid supply-flow-rate 
accommodation means from a control means may oscillate, and may become instability. 
Therefore, the current value of the processing liquid supply-flow-rate manipulate signal to which 
manipulate signal width of face in the meantime is given by the processing liquid supply-flow- 
rate accommodation means from fluctuation tolerance, then a control means by setting up a 
proper manipulate signal upper limit and a manipulate signal lower limit focusing on the desired 
value of the processing liquid supply-flow-rate manipulate signal corresponding to the 
concentration desired value of mixed processing liquid can also use the information on whether it 
separated from the predetermined fluctuation tolerance of a processing liquid supply-flow-rate 
manipulate signal for the judgment of an abnormal occurrence. According to this invention 
according to claim 2, a processing liquid supply-flow-rate manipulate signal can also be taken 
into consideration, and generating of abnormalities, such as failure of components, can be 
detected more certainly. 

[0024] According to invention according to claim 3, if an abnormal occurrence is detected by the 
abnormality detection means, an exception-processing means will suspend supply of some [ at 
least ] processing liquid to the mixed section as exception processing. An exception-processing 
means may suspend supply of all the processing liquid to the mixed section according to an 
equipment configuration, a situation of operation, etc., for example like invention according to 
claim 4, supply in the mixed section of the processing liquid which has trouble in a substrate may 
be suspended, and supply in the mixed section of the processing liquid which does not have 
trouble in a substrate may be continued. 

[0025] Invention according to claim 4 is the substrate processor of the batch type which 
equipped the substrate processing section with the processing tub which is immersed in mixed 
processing liquid in two or more substrates, and performs surface preparation of each substrate. 
It is exception processing in case two or more kinds of processing liquid supplied to the mixed 
section is pure water and one or more kinds of drug solutions, and an exception-processing 
means will suspend supply of the drug solution which is the processing liquid which has trouble in 
a substrate, if an abnormal occurrence is detected by the abnormality detection means, and it 
supplies only the pure water which is the processing liquid which does not have trouble in a 
substrate. 

[0026] According to invention according to claim 5, an exception-processing means will emit an 
alarm, if an abnormal occurrence is detected by the abnormality detectioh means. 
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[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. Drawing 1 is drawing showing the whole substrate processor 
configuration concerning the 1st example of this invention, and drawing 2 is the block diagram 
showing the configuration of the control system. 

[0028] This 1st example equipment is one example of the substrate processor of the batch type 
which performs surface preparation of Substrate W with the mixed processing liquid which mixed 
the pure water as two or more kinds of processing liquid, and one or more kinds of drug 
solutions, and was obtained. 

[0029] The substrate processing section 1 equipped with the processing tub 10 which roughly 
divides this equipment, is immersed in mixed processing liquid in two or more substrates W, and 
performs surface treatment of each substrate W, It has the mixed processing liquid feed zone 2 
which mixes pure water and a drug solution and supplies the obtained mixed processing liquid to 
the processing tub 10 in the substrate processing section 1, the setter 3 which sets up the 
mixed conditions which determine the concentration desired value of mixed processing liquid, and 
the abnormality detection section 4 and the exception-processing section 5. 
[0030] The processing tub 10 receives supply of mixed processing liquid from the bottom of the 
tank section, and it is constituted so that excessive mixed processing liquid may be made to 
overflow and it may be made to discharge. The mixed processing liquid discharged from the 
processing tub 10 may be constituted so that it may discard, and it returns to the mixed 
processing liquid feed zone 2, and you may make it reuse it. 

[0031] The mixed section 21 in which the mixed processing liquid feed zone 2 mixes each drug 
solution with pure water, and the mixed processing liquid supply system 22 which supplies the 
mixed processing liquid mixed in the mixed section 21 to the processing tub 10 in the substrate 
processing section 1 , The pure-water supply system 23 which supplies pure water to the mixed 
section 21, and 1 or two or more drug solution supply systems 24 which supply each drug 
solution to the mixed section 21 according to an individual, Pure-water supply-flow-rate 
regulatory mechanism 25P which adjust the supply flow rate of the pure water to the mixed 
section 21 according to the given pure-water supply-flow-rate manipulate signal (processing 
liquid supply-flow-rate manipulate signal), Drug solution supply-flow-rate regulatory mechanism 
25Q which adjusts the supply flow rate of each drug solution to the mixed section 21 according 
to the given drug solution supply-flow-rate manipulate signal (processing liquid supply-flow-rate 
manipulate signal), It has the control section 27 which gives a drug solution supply-flow-rate 
manipulate signal which negates the concentration deflection of the concentration monitor 26 for 
supervising the concentration current value of mixed processing liquid, and the concentration 
desired value of mixed processing liquid and the concentration current value of mixed processing 
liquid to drug solution supply-flow-rate regulatory mechanism 25Q. This control section 27 has 
the function which controls drug solution supply-flow-rate regulatory mechanism 25Q by 
feedback control based on the concentration current value of the mixed processing liquid 
supervised with the concentration monitor 26, and supplies the mixed processing liquid of 
concentration desired value to the processing tub 10 in the substrate processing section 1. 
[0032] The mixed section 21 is equipped with mixer tube 21c in which pure-water passage 21a 
and each drug solution installation way 21b which introduces each drug solution into pure-water 
passage 21a were formed. It is constituted so that each drug solution may be introduced into the 
pure water which is circulating to pure-water passage 21a from each drug solution installation 
way 21b, pure water and a drug solution may be mixed and mixed processing liquid may be 
discharged from 21 d of outlets of pure-water passage 21a. 21 d of outlets of pure-water passage 
21a — for example, a hole — proper agitator styles, such as a static mixer which consists of an 
empty torsion plate etc., may be arranged, and you may constitute so that pure water and each 
drug solution can be mixed without nonuniformity. 

[0033] Free passage connection of the end side was made at 21 d of outlets of pure-water 
passage 21a of mixer tube 21c which constitutes the mixed section 21, and the mixed processing 
liquid supply system 22 equips the pars basilaris ossis occipitalis of the processing tub 10 with 
mixed processing liquid supply pipe 22a by which free passage connection of the other end side 
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was made. The concentration monitor 26 is arranged in the middle of the duct of this mixed 
processing liquid supply pipe 22a. This concentration monitor 26 can measure the concentration 
of mixed processing liquid, i.e., the concentration of the drug solution in mixed processing liquid, 
based on the reinforcement of the transmitted light to mixed processing liquid after being mixed 
in the mixed section 21, or the reflected light. In addition, this kind of concentration monitor 26 
can obtain the concentration of each drug solution in mixed processing liquid according to an 
individual, even when the spectral characteristic of each drug solution was different and two or 
more kinds of drug solutions are mixed to pure water. 

[0034] Free passage connection of the end side was made at pure-water supply source 23a, and 
the other end side equips inlet-port 21 e of pure-water passage 21a of mixer tube 21c which 
constitutes the mixed section 21 with pure-water supply pipe 23b by which free passage 
connection was made at the pure-water supply system 23. Pure-water pressure controller 23c 
and 23d of pure-water closing motion valves are arranged in pure-water supply pipe 23b 
sequentially from the pure-water supply source 23a side. According to the pneumatic pressure 
(pilot pressure) given from electro-pneumatic-converter 23e, pure-water pressure controller 23c 
is a control valve which adjusts the secondary pure-water pressure of pure-water pressure 
controller 23c, can fix the flow rate of the pure water which circulates secondary pure-water 
supply way 23b of pure-water pressure controller 23c by this pure-water pressure controller 
23c, and can make regularity the supply flow rate of the pure water supplied to the mixed 
section 21. 

[0035] Electro-pneumatic-converter 23e changes and outputs the application-of-pressure air 
(compressed air) supplied to the pneumatic pressure (pilot pressure) according to the actuation 
electrical potential difference (pure-water supply-flow-rate manipulate signal) from a control 
section 27. When a control section 27 gives an actuation electrical potential difference which 
serves as pure-water supply-flow-rate desired value which the supply flow rate of the pure 
water supplied to the mixed section 21 mentions later to electro-pneumatic-converter 23e, the 
pure water of pure-water flow rate desired value is supplied to the mixed section 21. Pure-water 
pressure controller 23c and electro-pneumatic-converter 23e constitute pure-water supply- 
flow-rate regulatory mechanism 25P. 

[0036] 23d of pure-water closing motion valves is the closing motion valve which switches 
supply and its halt of the pure water to the mixed section 21, and the closing motion control is 
performed by the control section 27. 

[0037] Since all the configurations of each drug solution supply system 24 are the same, the 
configuration of one drug solution supply system 24 is explained to an example. Free passage 
connection of the end side was made at drug solution supply source 24a, and the drug solution 
supply system 24 equips drug solution installation way 21b of mixer tube 21c which constitutes 
the mixed section 21 with drug solution supply pipe 24b by which free passage connection of the 
other end side was made. Drug solution flow-control-valve 25a is arranged in drug solution 
supply pipe 24b. 

[0038] Drug solution supply-flow-rate regulatory mechanism 25Q is equipped with the above- 
mentioned drug solution flow-control-valve 25a and electro-pneumatic-converter 25b. By giving 
pilot pressure to drug solution flow-control-valve 25a from electro-pneumatic-converter 25b, 
the opening of the valve of drug solution flow-control-valve 25a can be operated, the drug 
solution flow rate of drug solution supply pipe 24b can be controlled, and the supply flow rate of 
the drug solution to the mixed section 21 can be adjusted. In addition, drug solution flow- 
control-valve 25a is making the closing motion valve serve a double purpose, it can also adjust it 
so that a valve may be closed thoroughly, and it can also suspend supply of the drug solution to 
the mixed section 21 by closing a valve thoroughly. 

[0039] The mixed conditions set up from the setter 3 are given to a control section 27. From a 
setter 3, the concentration desired value (concentration desired value of each drug solution in 
mixed processing liquid) of mixed processing liquid, pure-water supply-flow-rate desired value, all 
the drug solution supply-flow-rate desired value, or any two desired value are set up as mixed 
conditions. When any two desired value is set up, the one remaining desired value can be 
computed from the two desired value. Therefore, in a control section 27, the concentration 
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desired value of mixed processing liquid, pure-water supply-flow-rate desired value, and all the 
drug solution supply-flow-rate desired value can be grasped. Then, a control section 27 gives an 
actuation electrical potential difference (drug solution supply-flow-rate manipulate signal) which 
negates the concentration deflection of the concentration desired value of mixed processing 
liquid, and the concentration current value of the mixed processing liquid supervised with the 
concentration monitor 26 to electro-pneumatic-converter 25b while giving an actuation 
electrical potential difference (pure-water supply-flow-rate manipulate signal) which maintains 
the supply flow rate of the pure water supplied to the mixed section 21 to pure-water supply- 
flow-rate desired value to electro-pneumatic-converter 23e, as mentioned above. 
[0040] namely, when the concentration current value of the mixed processing liquid from the 
concentration monitor 26 is smaller than the concentration desired value of mixed processing 
liquid An actuation electrical potential difference which increases the supply flow rate of the 
drug solution to the mixed section 21 is given to electro-pneumatic-converter 25b. When the 
concentration current value of the mixed processing liquid from the concentration monitor 26 is 
larger than the concentration desired value of mixed processing liquid, an actuation electrical 
potential difference which reduces the supply flow rate of the drug solution to the mixed section 
21 is given to electro-pneumatic-converter 25b, and it controls so that concentration deflection 
is set to "0." 

[0041] In addition, the actuation electrical potential difference to electro-pneumatic-converter 
25b in the above-mentioned feedback control is computed by the approach of the common 
knowledge in feedback control based on a control law, pure-water supply-flow-rate desired 
value, etc. containing P (proportional control action), I (integral control action), 12 (double integral 
actuation), and D (derivative control action). Moreover, in mixing two or more kinds of drug 
solutions to pure water, based on the concentration desired value for every drug solution, it 
performs the above-mentioned control in parallel for every drug solution. 

[0042] This control section 27 consists of microcomputers equipped with CPU or memory etc. 
[0043] The concentration current value of the mixed processing liquid given to a control section 
27 from the concentration monitor 26 and the actuation electrical potential difference (a pure- 
water supply-flow-rate manipulate signal, drug solution supply-flow-rate manipulate signal) given 
to electro pneumatic converters 23e and 25b from a control section 27 are given to the 
abnormality detection section 4. Moreover, the concentration desired value of mixed processing 
liquid, pure-water supply-flow-rate desired value, and drug solution supply-flow-rate desired 
value are given to the abnormality detection section 4 from a control section 27. Based on pure- 
water supply-flow-rate desired value, the desired value of the pure-water supply-flow-rate 
manipulate signal (actuation electrical potential difference given to electro-pneumatic-converter 
23e from a control section 27) corresponding to the concentration desired value of mixed 
processing liquid can be calculated, and the desired value of the drug solution supply-flow-rate 
manipulate signal (actuation electrical potential difference given to electro-pneumatic-converter 
25b from a control section 27) corresponding to the concentration desired value of mixed 
processing liquid can be calculated based on drug solution supply-flow-rate desired value. 
[0044] If the concentration desired value of mixed processing liquid is DT as shown in drawing 3 , 
in the abnormality detection section 4, the proper concentration upper limit DU and the 
concentration lower limit DD will be set up focusing on this concentration desired value DT, and 
let that concentration width of face be the concentration tolerance DW. The concentration upper 
limit DU and the concentration lower limit DD are set up by considering as the value which 
added the constant decided beforehand to the concentration desired value DT, for example, and 
the subtracted value, or considering as the value which added the value which multiplied the rate 
decided beforehand by the concentration desired value DT to the concentration desired value 
DT, and the subtracted value etc. In addition, as shown in drawing 3 (b), when the concentration 
desired value DT changes with time, the concentration tolerance DW is also changed according 
to it. 

[0045] Moreover, if the desired value of the processing liquid supply-flow-rate manipulate signal 
(a pure-water supply-flow-rate manipulate signal or a drug solution supply-flow-rate manipulate 
signal may be used) of a certain processing liquid is CST as shown in drawing 4 , in the 
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abnormality detection section 4, a core [ the desired value CST of this processing liquid supply- 
flow-rate manipulate signal 1 the proper manipulate signal upper limit CSU and the manipulate 
signal lower limit CSD will be set up, and let manipulate signal width of face in the meantime be 
the fluctuation tolerance CSW. The manipulate signal upper limit CSU and the manipulate signal 
lower limit CSD are set up by the approach like the concentration upper limit DU and the 
concentration lower limit DD which were mentioned above, and as shown in drawing 4 (b), when 
the desired value CST of a processing liquid supply-flow-rate manipulate signal changes with 
time, they change the fluctuation tolerance CSW according to it. In the abnormality detection 
section 4, all that are used for mixing of mixed processing liquid also ask for each fluctuation 
tolerance CSW to processing liquid (pure water and each drug solution). 

[0046] And the abnormality detection section 4 judges an abnormal occurrence based on the 
information on whether the concentration current value of the mixed processing liquid from the 
concentration monitor 26 separated from the concentration tolerance DW, and the information 
on whether the current value of each processing liquid supply-flow-rate manipulate signal given 
to electro pneumatic converters 23e and 25b from a control section 27 separated from each 
fluctuation tolerance CSW. 

[0047] The exception-processing section 5 gives an actuation electrical potential difference 
which gives the pilot pressure which closes the valve of drug solution flow-control-valve 25a to 
drug solution flow-control-valve 25a to electro-pneumatic-converter 25b, and suspends all 
supplies of the drug solution to the mixed section 21, if an abnormal occurrence is detected, 
while changing into the condition that only pure water is supplied to the processing tub 10, the 
alarms 51, such as a buzzer and a lamp, will be operated, and exception processing, such as 
emitting an alarm, is performed. 

[0048] The control section 27 consists of microcomputers according to individual etc. for the 
abnormality detection section 4 and the exception-processing section 5. 
[0049] Next, actuation of the equipment which has the above-mentioned configuration is 
explained. First, an operator sets up mixed conditions from a setter 3. Based on the set-up 
mixed conditions, a control section 27 prepares processing and the abnormality detection 
section 4 sets up the concentration tolerance DW and the fluctuation tolerance CSW. 
[0050] When starting supply of mixed processing liquid to the processing tub 10, the processing 
tub 10 is filled with pure water. This is also the same as when the following mixed processing 
liquid performs surface treatment of Substrate W, after it performs surface treatment of 
Substrate W using a certain mixed processing liquid. That is, after the surface treatment of the 
substrate W with a certain mixed processing liquid finishes, only pure water is supplied to the 
processing tub 10, and pure water once permutes the mixed used processing liquid in the 
processing tub 10. Following it, by starting installation of the drug solution to the inside of pure 
water in the condition that pure water is supplied to the processing tub 10, new mixed 
processing liquid is supplied to the processing tub 10, and new mixed processing liquid permutes 
the pure water of the processing tub 10. 

[0051] While a control section 27 continues giving a pure-water supply-flow-rate manipulate 
signal which the pure water of pure-water supply-flow-rate desired value according to the 
concentration desired value of mixed processing liquid supplies to the mixed section 21 uniquely 
to electro-pneumatic-converter 23e As shown in drawing 5 , between predetermined time ts 
from supply initiation of a drug solution A drug solution supply-flow-rate manipulate signal which 
the drug solution of drug solution supply-flow-rate desired value according to the concentration 
desired value of mixed processing liquid supplies to the mixed section 21 is uniquely given to 
electro-pneumatic-converter 25b. After predetermined time ts passes since supply initiation of a 
drug solution, an actuation electrical potential difference which negates the concentration 
deflection of the concentration desired value of mixed processing liquid and the concentration 
current value of the mixed processing liquid from the concentration monitor 26 which are 
decided from the set-up mixed conditions is given to electropneumatic converter 25b. Mixed 
processing liquid is mixed by feedback control. Since the standup of the drug solution supply flow 
rate to the mixed section 21 is slow, if concentration deflection becomes large and feedback 
control is performed at the beginning [ of a drug solution ] of supply initiation at this time, the 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/11/29 



JP,2000-021838,A [DETAILED DESCRIPTION] 



9/14^— v 



so-called transient overshoot to which the concentration current value of mixed processing 
liquid becomes high too much will occur. In order to prevent this, he does not perform feedback 
control between the predetermined time ts of the time of supply initiation of a drug solution, but 
is trying to give a drug solution supply-flow-rate manipulate signal which the drug solution of 
drug solution supply-flow-rate desired value according to the concentration desired value of 
mixed processing liquid supplies to the mixed section 21 uniquely to electro-pneumatic- 
converter 25b. 

[0052] In parallel to it, the abnormality detection section 4 supervises whether each processing 
liquid supply-flow-rate manipulate signal given to the electropneumatic converters 23e and 25b 
from whether the concentration current value of the mixed processing liquid from the 
concentration monitor 26 separated from the concentration tolerance DW and a control section 
27 separated from each fluctuation tolerance CSW. In drawing 5 (a), that the concentration 
current value of mixed processing liquid separated from the concentration tolerance DW, or each 
processing liquid supply-flow-rate manipulate signal separates from each fluctuation tolerance 
CSW in drawing 5 (b) can presume failure of the components in the mixed processing liquid feed 
zone 2 etc. that a certain abnormalities occurred. Therefore, it judges it to be what abnormalities 
generated when detected that the concentration current value of mixed processing liquid 
separated from the concentration tolerance DW, or each processing liquid supply-flow-rate 
manipulate signal separated from each fluctuation tolerance CSW, and the exception-processing 
section 5 suspends all supplies of the drug solution to the mixed section 21, and while changing 
into the condition that only pure water is supplied to the processing tub 10, an alarm is emitted 
from an alarm 51. Thereby, if abnormalities occur, the processing tub 10 is permuted by pure 
water, is not immersed in the mixed processing liquid which separated from concentration 
desired value in the long duration substrate W, and can prevent the breakage to Substrate W etc. 
Moreover, if abnormalities occur with an alarm, an operator can know an abnormal occurrence 
immediately and can perform a proper rehabilitation work promptly. 

[0053] By the way, as shown in drawing 5 at the beginning which began to supply a drug solution 
to the mixed section 21 from the condition that only the pure water in early stages of supply 
initiation of mixed processing liquid is supplied to the processing tub 10, the standup of the drug 
solution supply flow rate to the mixed section 21 is slow, and after proper time amount passes, 
the concentration current value of mixed processing liquid reaches concentration desired value. 
Therefore, by the initial stage of supply initiation of this drug solution, if the abnormality 
detection section 4 performs detection actuation, even if normal, it will be judged that it is 
unusual. Then, it decides on sufficient time amount tw taken for the concentration current value 
of mixed processing liquid to reach concentration desired value from supply initiation of a drug 
solution, and after this time delay tw passes since supply initiation of a drug solution, the 
abnormality detection section 4 is constituted so that detection actuation of abnormalities may 
be started. The above-mentioned time delay tw can be beforehand decided by experiment. 
[0054] Next, the configuration of the 2nd example equipment of this invention is explained with 
reference to drawing 6 and drawing 7 . Drawing 6 is drawing showing the whole 2nd example 
equipment configuration of this invention, and drawing 7 is the block diagram showing the 
configuration of the control system. 

[0055] This 2nd example is one example of the substrate processor of single wafer processing 
which performs surface treatment of Substrate W with the mixed processing liquid which mixed 
pure water and one or more kinds of drug solutions, and was obtained as two or more kinds of 
processing liquid. 

[0056] That is, the front face of the substrate W held at the spin chuck 1 1 which one substrate 
W is held [ spin chuck ] to a horizontal position, and makes the substrate processing section 1 
rotate it by the circumference of the axial center J of the direction of a vertical, or the spin 
chuck 1 1 is equipped with the nozzle 12 which carries out blowout supply of the mixed 
processing liquid. In this substrate processing section 1, holding Substrate W to a spin chuck 11, 
and rotating it by the circumference of an axial center J, blowout supply of the mixed processing 
liquid is carried out on the front face of Substrate W from the nozzle 12 between predetermined 
time, and surface treatment of Substrate W is performed. 
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[0057] The mixed processing liquid feed zone 2 is equipped with the mixed reservoir tank 31 as 
the mixed section. The mixed reservoir tank 31 is equipped with upper limit sensor 31a and 
minimum sensor 31b in order to detect the storage of the mixed processing liquid currently 
stored by the mixed reservoir tank 31. These sensors 31a and 31b consist of for example, 
electrostatic-capacity sensors etc. It is prepared in order to prevent that mixed processing liquid 
overflows the mixed reservoir tank 31 for upper limit sensor 31a, and minimum sensor 31b is 
prepared in order to prevent the lack of a residue of the mixed processing liquid stored by the 
mixed reservoir tank 31. The detection signal from each sensors 31a and 31b is given to a 
control section 30. 

[0058] Drainage-tube 32b for discharging the mixed processing liquid currently stored by the 
mixed reservoir tank 31 to effluent drain 32a is prepared in the pars basilaris ossis occipitalis of 
the mixed reservoir tank 31. Closing motion valve 32c is arranged in drainage-tube 32b. For 
example, when newly obtaining the mixed processing liquid into which mixed conditions were 
changed, after making closing motion valve 32c open, discharging the current mixed processing 
liquid currently stored by the mixed reservoir tank 31 to effluent drain 32a, carrying out the 
mixed reservoir tank 31 to empty and carrying out closing motion valve 32c to close after that, 
mixing of new mixed processing liquid is started. Closing motion control of closing motion valve 
32c is performed by the control section 30. 

[0059] Pure water and a drug solution are mixed by the mixed reservoir tank 31, and the mixed 
processing liquid currently stored by the mixed reservoir tank 31 is supplied to the nozzle 12 in 
the substrate processing section 1 by the mixed processing liquid supply system 33. 
[0060] Free passage connection of the end side was made into the mixed reservoir tank 31, and 
this mixed processing liquid supply system 33 equips the nozzle 12 with mixed processing liquid 
supply pipe 33a by which free passage connection of the other end side was made, and feedback 
tubing 33b. 33d of diverter valves switched by the side which passes to feedback tubing 33b is 
arranged in mixed processing liquid supply pipe 33a the side which supplies pump 33c, the same 
concentration monitor 26 of a configuration as the 1st example, and mixed processing liquid to a 
nozzle 12. The mixed processing liquid currently stored in the mixed reservoir tank 31 by pump 
33c is sent out to mixed processing liquid supply pipe 33a. Free passage connection of the end 
side is made at 33d of diverter valves, and, as for feedback tubing 33b, free passage connection 
of the other end side is made at the mixed reservoir tank 31. 

[0061] At the time of usual, pump 33c is always driven and the mixed processing liquid currently 
stored by the mixed reservoir tank 31 is sent out to mixed processing liquid supply pipe 33a. 
Only when supplying and carrying out surface treatment of the mixed processing liquid to 
Substrate W from a nozzle 12, 33d of diverter valves is switched to the side which supplies 
mixed processing liquid to a nozzle 12, and 33d of diverter valves is switched to the side which 
pours mixed processing liquid to feedback tubing 33b at the time of other un-processing. 
Therefore, mixed processing liquid circulates through mixed processing liquid supply pipe 33a and 
feedback tubing 33b at the time of un-processing. Actuation control of pump 33c and switch 
control of 33d of diverter valves are performed by the control section 30. Moreover, the 
concentration of the mixed processing liquid which is circulating to mixed processing liquid 
supply pipe 33a is measured by the concentration monitor 26, and is given to a control section 
30 and the abnormality detection section 4 of the same configuration as the 1 st example. 
[0062] While pure water is supplied from the pure-water supply system 23, each drug solution is 
supplied to the mixed reservoir tank 31 from 1 or two or more drug solution supply systems 34. 
[0063] The pure-water supply system 23 is the same configuration as the thing of the 1st 
example, and is equipped with 23d of pure-water closing motion valves, and pure-water pressure 
controller 23c and electro-pneumatic-converter 23e which constitute pure-water supply-flow- 
rate regulatory mechanism 25P. [ pure-water supply pipe 23b which supplies pure water to the 
mixed reservoir tank 31 from pure-water supply source 23a, and ] Control of each part article of 
the pure-water supply system 23 is performed by the control section 30. 

[0064] Free passage connection of the end side was made at drug solution reservoir tank 34a 
which stores a drug solution, and drug solution reservoir tank 34a, and the drug solution supply 
system 34 of the 2nd example equips the mixed reservoir tank 31 with drug solution supply pipe 
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34b by which free passage connection of the other end side was made, and pump 34c arranged 
in drug solution supply pipe 34b. It consists of pumps of capacity molds, such as a diaphragm 
pump and a bellows pump, and pump 34c supplies the drug solution which repeats attraction of 
the drug solution stored by drug solution reservoir tank 34a and the regurgitation of the drug 
solution to the mixed reservoir tank 31, and is stored by drug solution reservoir tank 34a through 
drug solution supply pipe 34b to the mixed reservoir tank 31. Moreover, this pump 34c is making 
the drug solution supply-flow-rate accommodation means serve a double purpose, and the 
supply flow rate of the drug solution to the mixed reservoir tank 31 per unit time amount is 
suitably adjusted according to the driving signal (drug solution supply-flow-rate manipulate 
signal) of pump 34c from a control section 30 by changing attraction of a drug solution and the 
period of the regurgitation, or changing discharge quantity of one attraction and discharging. The 
driving signal of pump 34c from a control section 30 is also given to the abnormality detection 
section 4. 

[0065] Since other configurations are the same as that of the 1st example, a common part 
attaches the same sign as drawing 1 and drawing 2 , and omits explanation. 

[0066] Next, actuation of this 2nd example equipment is explained. At the initiation event which 
mixes new mixed processing liquid, the mixed reservoir tank 31 shall be sky condition, and 33d of 
diverter valves shall be switched to the side which pours mixed processing liquid to feedback 
tubing 33b. 

[0067] In this condition, a control section 30 performs supply of the pure water to the mixed 
reservoir tank 31, and a drug solution first according to the pure-water supply-flow-rate desired 
value and drug solution supply-flow-rate desired value according to the mixed conditions set up 
from the setter 3. 

[0068] Moreover, if the pure water to the mixed reservoir tank 31 and supply of a drug solution 
are started, a control section 30 will drive pump 33c, and will circulate mixed processing liquid 
through mixed processing liquid supply pipe 33a and feedback tubing 33b. Although pure water 
and a drug solution mix together without abbreviation nonuniformity and it is carried out in case 
mixed processing liquid is sent out to mixed processing liquid supply pipe 33a by pump 33c, 
proper agitator styles, such as a static mixer, are prepared in the upstream of the concentration 
monitor 26, and you may make it mix pure water and a drug solution if needed that there is 
certainly no nonuniformity. 

[0069] After starting the pure water to the mixed reservoir tank 31, and supply of a drug 
solution, when the predetermined time decided beforehand passes, a control section 30 
Maintaining the supply flow rate of the pure water to the mixed reservoir tank 31 to pure-water 
supply-flow-rate desired value It switches to the feedback control which gives a driving signal 
which negates the concentration deflection of the concentration desired value of mixed 
processing liquid and the concentration current value of the mixed processing liquid from the 
concentration monitor 26 which are decided from the set-up mixed conditions to pump 34c, and 
adjusts the supply flow rate of the drug solution to the mixed reservoir tank 31. Henceforth, if 
supply of pure water and a drug solution is performed and mixed processing liquid is stored by 
feedback control in the mixed reservoir tank 31 to an upper limit height location, supply of pure 
water and a drug solution will stop, driving pump 33c and circulating mixed processing liquid until 
mixed processing liquid is stored in the mixed reservoir tank 31 to the upper limit height location 
in which upper limit sensor 31a was prepared by the signal from upper limit sensor 31a. Even 
after suspending supply of pure water and a drug solution, actuation of pump 33c is continued 
and in addition, circulating mixed processing liquid is continued. 

[0070] On the other hand, the abnormality detection section 4 performs detection actuation of 
abnormalities based on pure water, the concentration current value from the between to the 
supply interruption of a drug solution, and the concentration monitor 26, the pure-water supply- 
flow-rate manipulate signal given to electro-pneumatic-converter 23e from a control section 30, 
and the driving signal (drug solution supply-flow-rate manipulate signal) of pump 34c from a 
control section 30, after a control section 30 switches to the above-mentioned fee back control 
and the predetermined time delay tw passes. The above-mentioned time delay tw of this 2nd 
example is the thing of the same meaning as the time delay tw of the 1st example of the above, 
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is sufficient time amount taken [ after a control section 30 switches to the above-mentioned fee 
back control ] for the concentration current value of mixed processing liquid to reach 
concentration desired value, and is beforehand decided by experiment. 

[0071] Moreover, [ whether it separated from detection actuation of the abnormalities of this 
2nd example like the 1st example from the concentration tolerance which the concentration 
current value determined beforehand according to concentration desired value, and ] Or 
[ whether the pure-water supply-flow-rate manipulate signal given to electro-pneumatic- 
converter 23e separated from the fluctuation tolerance beforehand decided according to the 
desired value of the pure-water supply-flow-rate manipulate signal corresponding to 
concentration desired value, and ] Or when the driving signal of pump 34c separates from the 
fluctuation tolerance beforehand decided according to the desired value of the driving signal 
corresponding to concentration desired value, it is judged that abnormalities occurred. If 
abnormalities are detected, the exception-processing section 5 will perform exception 
processing. In this 2nd example, as exception processing, the exception-processing section 5 
performs processing which suspends actuation of each pump 34c and suspends the pure water 
to the mixed reservoir tank 31, and supply of all drug solutions, and processing which emits an 
alarm from an alarm 51 while making close 23d of pure-water closing motion valves. Useless 
consumption of pure water after the birth [ from abnormalities ] and a drug solution can be lost 
by this, and an operator can know generating of abnormalities immediately with an alarm. In 
addition, in this 2nd example, at the time of an abnormal occurrence, since it is not immersed in 
mixed processing liquid in Substrate W, even if it suspends the pure water to the mixed reservoir 
tank 31, and supply of all drug solutions, the poor processing to Substrate W does not break out. 
[0072] Mixed processing liquid is stored in a mixed reservoir tank 31 to an upper limit height 
location, and when performing surface treatment of Substrate W in the condition continue 
actuation of pump 33c and continue circulating mixed processing liquid, a control section 30 will 
switch in 33d of diverter valves to the side which passes to feedback tubing 33b in mixed 
processing liquid, if a switch and the predetermined processing time pass in 33d of diverter 
valves to the side which supplies mixed processing liquid to a nozzle 12. Henceforth, whenever it 
performs surface treatment of Substrate W, the above-mentioned actuation is repeated. 
[0073] On the other hand, if the abnormality detection section 4 supervises the concentration 
current value of the mixed processing liquid from the concentration monitor 26 and a 
concentration current value separates from concentration tolerance after storing mixed 
processing liquid in the mixed reservoir tank 31 to an upper limit height location, it will judge that 
abnormalities occurred. In this case, the exception-processing section 5 emits an alarm from an 
alarm 51 as exception processing. 

[0074] Whenever it performs surface treatment of Substrate W, the mixed processing liquid 
currently stored by the mixed reservoir tank 31 decreases in number gradually. When the mixed 
processing liquid in the mixed reservoir tank 31 decreases in number to the minimum height 
location in which minimum sensor 31b was prepared by the signal from minimum sensor 31b, and 
a control section 30 By feedback control, supplying pure water to the mixed reservoir tank 31 
uniformly with the supply flow rate of pure-water supply-flow-rate desired value Give a driving 
signal which negates the concentration deflection of the concentration desired value of mixed 
processing liquid and the concentration current value of the mixed processing liquid from the 
concentration monitor 26 which are decided from the set-up mixed conditions to pump 34c, and 
a drug solution is supplied to the mixed reservoir tank 31. If mixed processing liquid is stored in 
the mixed reservoir tank 31 to an upper limit height location, supply of pure water and a drug 
solution will be suspended. 

[0075] If detection actuation of abnormalities based on the pure-water supply-flow-rate 
manipulate signal with which the abnormality detection section 4 is given to electro-pneumatic- 
converter 23e from the concentration current value from the concentration monitor 26 and a 
control section 30 at this time, and the driving signal (drug solution supply-flow-rate manipulate 
signal) of pump 34c from a control section 30 is performed and abnormalities are detected, the 
exception-processing section 5 will suspend the pure water to the mixed reservoir tank 31, and 
supply of a drug solution, and will emit an alarm from an alarm 51. 
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[0076] in addition, in changing mixed conditions and mixing new mixed processing liquid A control 
section 30 discharges the current mixed processing liquid which makes closing motion valve 32c 
open, and is stored by the mixed reservoir tank 31 to effluent drain 32a. After emptying the 
mixed reservoir tank 31, closing motion valve 32c is made close, and the mixed reservoir tank 31 
mentioned above starts the actuation from sky condition, and mixes new mixed processing liquid. 

[0077] If the abnormality detection section 4 detects the abnormalities of the mixed processing 
liquid feed zone 2 and detects abnormalities by the above actuation, mixing the mixed processing 
liquid used for the surface treatment of Substrate W by the mixed reservoir tank 31, the 
exception-processing section 5 will perform predetermined exception processing. That is, this 
invention is applicable also in the substrate processor of a configuration like this 2nd example. 
[0078] In addition, in the 1 st and 2nd example of the above, although the supply flow rate of the 
pure water to the mixed section 21 and the mixed reservoir tank 31 is adjusted by the pure- 
water pressure, you may adjust with a flow control valve, a pump, etc. 

[0079] Moreover, the supply flow rate of the drug solution of the 1 st example may be adjusted 
with a pressure controller, a pump, etc., and the supply flow rate of the drug solution of the 2nd 
example may be adjusted by the pressure controller, a flow control valve, etc. 
[0080] Although supply of the pure water to the mixed section 21 and the mixed reservoir tank 
31 was made into the fixed supply flow rate and adjusting the supply flow rate of the drug 
solution to the mixed section 21 and the mixed reservoir tank 31 performed concentration 
control of the mixed processing liquid by feedback control in the 1st and 2nd example of the 
above The supply flow rate of a drug solution is fixed, and even if it is equipment which adjusts 
the supply flow rate of pure water and performs concentration control of the mixed processing 
liquid by feedback control, this invention is applicable similarly. 

[0081] Moreover, although it had the concentration monitor 26 and the concentration current 
value of mixed processing liquid was supervised, you may constitute from the 1st and 2nd 
example of the above, forming the flow rate sensor which replaces with the concentration 
monitor 26 and detects the pure water to the mixed section 21 and the mixed reservoir tank 31, 
and each supply flow rate of each drug solution, and computing the concentration current value 
of mixed processing liquid from each supply flow rate of pure water and each drug solution so 
that the concentration current value of mixed processing liquid may be supervised. 
[0082] Moreover, although he is trying to detect an abnormal occurrence based on the 
concentration current value of mixed processing liquid, and processing liquid supply-flow-rate 
manipulate signals, such as a drug solution supply-flow-rate manipulate signal and a pure-water 
supply-flow-rate manipulate signal, only the concentration current value of mixed processing 
liquid is supervised, and you may make it detect an abnormal occurrence in the 1st and 2nd 
example of the above, or its modification. 

[0083] Although the example which uses pure water for the processing liquid used as the solvent 
in mixed processing liquid was introduced in each above-mentioned example or each 
modification, this invention is applicable to the equipment which mixes mixed processing liquid as 
a solvent using processing liquid other than pure water similarly. 

[0084] In addition, the overall configuration of a substrate processor is limited to the 1st and 2nd 
example of the above, or its modification, there are nothings and this invention can be similarly 
applied to the substrate processor equipped with the function which mixes two or more kinds of 
processing liquid by feedback control. 
[0085] 

[Effect of the Invention] Since according to invention according to claim 1 it detects that 
abnormalities, such as failure of components, occurred based on whether the concentration 
current value of the mixed processing liquid from a concentration monitor means separated from 
the predetermined concentration tolerance of mixed processing liquid and predetermined 
exception processing is performed so that clearly from the above explanation Abnormalities can 
be detected promptly, proper exception processing can be performed promptly, poor processing 
of a substrate can be prevented beforehand, and the dependability of equipment can be raised. 
[0086] Since according to invention according to claim 2 the current value of the processing 
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liquid supply-flow-rate manipulate signal given to a processing liquid supply-flow-rate 
accommodation means from a control means is supervised further, the information on the no 
from which the current value of this processing liquid supply-flow-rate manipulate signal 
separated from the predetermined fluctuation tolerance of a processing liquid supply-flow-rate 
manipulate signal is also taken into consideration and an abnormal occurrence is judged, a 
processing liquid supply-flow-rate manipulate signal can also be taken into consideration, and 
generating of abnormalities, such as failure of components, can be detected more certainly. 
[0087] Since the processing which suspends supply of some [ at least ] processing liquid to the 
mixed section is included as exception processing according to invention according to claim 3, 
the surface treatment of a substrate with the mixed processing liquid of concentration which 
separated from concentration desired value can be suspended, and poor processing of a 
substrate can be prevented beforehand, and the activity of useless processing liquid can also be 
lost. 

[0088] According to invention according to claim 4, it is the substrate processor of the batch 
type which equipped the substrate processing section with the processing tub which is immersed 
in mixed processing liquid in two or more substrates, and performs surface preparation of each 
substrate. As exception processing in case two or more kinds of processing liquid supplied to the 
mixed section is pure water and one or more kinds of drug solutions, an exception-processing 
means Since supply of a drug solution will be suspended and only pure water will be supplied if 
an abnormal occurrence is detected by the abnormality detection means, an adverse effect with 
the mixed processing liquid of the abnormality concentration to two or more substrates 
immersed in the mixed processing liquid in a processing tub can be prevented. 
[0089] Since according to invention according to claim 5 an exception-processing means will 
emit an alarm if an abnormal occurrence is detected by the abnormality detection means, an 
operator can know an abnormal occurrence promptly and a rehabilitation work can be performed 
promptly. 



[Translation done.] 
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(57) ^ 10 S 

*J*^B^04Mf3lfti[Sr*K:7-f-hv<s'^*J*iK; 
i o raEtt^KMffWff ^M«P trig g lfi(0% 

#*5siSB4 tt, 2 6 frbom&f&SMomg. 

tt*&WkBm&tmi>*hfttiiti>\ mm 2 7i>*t>n 

S**»2 3 e , 2 5b 6ftS£&Sift*fc*&iSlE4 

»fNt -^wsft*^* ©SftffatifiiB^fe^nfcr. t 

Srlftftii-St, ****** Lfci: WW JMM&MIS5 




1 

m&x 1 1 ®.mm<o<imm*m! Lx%t>htcm 
^mmmxmm<omm^m^n 5 maemn t , 

Wias^-gB icfl * © ^ats *mm 5 m $:©#La 

[ft 2 ] ft*5 1 (C|E«i75»«^agM(C*3V^ 

s fe teg® u r. o^ais«^*jftMf #©s 

3 ] lt*« 1 * fcfi 2 (cte«(o»s^as* 
ft < £: fc-^ro^ajRwttl^lrfflh-rs^a^ff r t 

te^asei-fc^-T, 
[^©ssttfctftw] 

[0 0 0 1] 
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2 

TfexV * * ffl ©K*ft if ©3£«©*iB&aS:ff 5 ftHS 
[0 0 0 2] 

[«©a«] «©;:©a©K*&ags«, urna 
s©&a*£-a-£- Lx&btiit&-&ftkmML-?&)&o&m 
^mttfto^msmMb, asfcas©&a«3raiB-u 
# b titzm&tmffl. £ £«#La£i5 ic-ws-t- § m^mm 

io [0003] ji^&ajRttj&ajii, mica*© 
a tfc * ©Mt^fiS'J im&t s «ic©^a«#t|^^ 

^mmmmwmwm\^7Lhwm%b £«a 

[0 0 0 4] 

30 x.i±\ J±*iB»^«SPfn#> ^>7°ft^-e*j$$ 

a^ar«fc^-t5Sii3t©3SiSf-s<5v^, a^a 
i&i5it*©?aftje75^a^a»©«gMt^#f±j ut 

Kai-S««4i5-(?«j**ii, Mffifna. flxfi, CP 
u-^^ * y ft v n 3 if-e 

»{* s nr v ^ 5 «s , m & m © i ot? t sjcPtft if 
otitis i*B«ias oa*«i«[t»tufflsft 

40 a«K:4BaK>-c*«c<45^ri6tt**9, K«©*effi4aa 

srarHicfT aft< 

[0006] fla.fi, gggwi©K»iaot, ftij 

^©*K©*^t-@:Lft<ft5"5rtH4^fc5 0 ^©* 

^, a^a^©ii^©jistffi*-t-5*«*Sfcftij«i 

?mm-tz>zb\ct£t> a z<Dtc&, mwmxmmmm 
<n&&&mmmbivx\,^bw.mLx\ / ^b%, mm 
i-f±, ^sg^ffitffia-rsa-g-^ajs^a^LTfiffi 

50 *!Laa5icftl&LTV^SCli:^iftSo 



1 

[#ffFW*©*BH] 

i ] mmn(otmwL-%:U-& Lx&btitzm 
3 s^aaftttfc* t , 

*ffittz.kZftWik-r?> K«^aS« 0 
[»*« 2 ] Mf#H 1 icfeftcoKfeftiaSB^fev^ 
t, 

[ft*«3] ff*«i^fc(±2[cfatto»g^agg 

iiWBiwir«Ha¥«#fT5Ji#teatt, wies^-©^ 
ft < t t-a©^as©«S£ffiti-3®a£-&£f r. t 
1-5 

4 ] m*£ 1 4 fctt 2 t'ia*©««^agg 
[0001] 



(2) #132 0 0 0-2 1 8 3 8 

2 

* 9 m ©Kfeft if©»te©«ffi*aa^tT 5 ft** 
s/ ^s:© s«^ag« id Hi- s . 
[0002] 

[tt*©SE»] «©r©a©K^ag«(±, %&b 

*©^aiSSr!l-g-LT#P>tlfcii^a^TKffi©*ffi 

# b n fc*^&a* SrSfc&aas 5 M^a?g 

10 [0003] m&immw&wtt. mm, mwcmm<D. 
wm*m-&-rz>m&Uk, m^uxm^ntm^ 

a * ©^a« im&-f % «$c©*&a«#y&5R 

mk, m&&mm<Dm&BMUkm&&mm<omg®& 

w*&mmimm*mwmm\cJ*z.zM®i&k <hb*. 
20 t, Mmmm^^Mmmxm^ni>m^mm(om 

ffimmmmffizmm Lxms. 1 s«©^^a«srs« 

[0 0 0 4] 

^£*t 5 ?i^*a«i&ia5^«^fcK«^asg©« 

[0 005] fft:b*>, «ili*f;it&«E*fJ««flltt, 
30 xJ2\ ffi*WttS^jlE*IMS#K if 

SSi-5**<£ifC«j«Six, SiJffligRtt, Mill CP 
«J?Sc $ 4xT v ^ 5 - tt b§Pp°p © 1 oftWi if flSjg 

40 agR ttfetet? # * < * 5 «Tfgtt^^ $> >9 , »s©*ffi^a 

[0 0 0 6] «ftft»lll»©*l»fcJ:o-C, «f 

mnmm^Wkigk-mLteKtezvimm'ihZo ^©* 
tpm-rzz. k\c?£z,. ^©fc*> en9ffi-e*«BaMt 
50 ^awtcfiifli&b-c^art lefts. 



3 

[ooo7] sfc, mk.\t^ mmoym^mmm^^ 

AI*©B*lt!S»6)*#<Xu5Briltt!jSjb5. CCD* 
[0 0 0 8] &aiiStt#&jSlc*fi«ittM«©Sfe|*t J; 

[0 0 0 9] -troflu ft«Kftlitt*«Mfc, #ta«t 

[ooio] u*»L**fe, ft*, a^sfttti^nsA 

©^p b p©&»& LTiof>-f, fBI#tt, ®K<z> 

fitfc-i&fciSfcMoTVS. t<Dtztb s ft*, 
feaftftttfl! rt ©M #afc|*t 5 t StROftta^ & ©38 
£«t &ftf Sfi^©<f ffitt©{ftT£}§ < £ V» 0 IBM 

5o ^KMafcioTti, fea^H©,^*, HI 

[0011] *3§0Jii, i©±5 4*fflffc«*-c4$n 
fctrotfoot^ S5p° P ©©:l¥&^©S&f§££1&&L 

*&aKB Sr ftffft 5 ^ t Sr a W i I" 5 . 
[0012] 40 

w*«i(-ts«©i§pjtt, m%tmm<v&mm*m& 

£*-eaa s tLfca^a?s?rSfif5sis«iagp(c#t^-r 
sa^feawy&^t, ^nEa-g-aptfi^rofestRSrfi 
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^^a«©iss g aut t a^^a«©?ftSJiftfi t ©« 
«0as«rfl"^iHr i 5 ^^af«#t*^*^mt -s-irtfjfe 

asrffSJMM&wpafc, -rat 

©T£>5„ 

[0 0 13] ft*l2tCSB*©3PJ1ii, ±fEif*f ll£ 
IE«©*ffi^aS«i-*JV^T, iffi1BA1fMftfci¥&tt, ffi 

5 ^a?t«^ffi»*mt * h \z.mi u r 
©^a«#t^»^^ff-§-©Mt^s&a^#t|^sft 

*Jt bT*^»&©HJSS:ff 5 r. i i -f 5 <fc> ©t? 

So 

[0014] it** 3 idte«©|gB^(4, ±tait* r f 1 * 

©T*fc3„ 

[0015] it** 4 KlflettOSHH:, _kfaw** 1 * 
fc«2 ^^©S^aggf-isv^T, UtrfagJR&afB 
(4, a^a«(C«icft©£«5rft?*LT«-SS©*B 

&a£ff 5 Man «r#^T*5 , mriea^su^^-rs 
itma«©^a«i±, 1 a«w±©m«T?fc 9 , 

[0016] ff ** 5 (CfBfc©|8BJ(4, ±|B|f*« 1 ft 
<^L4©^T^t£!E«©g«&ai£ttl£*3V ,, T, MAS 

[0 0 17] 

[f^ffl ] i owm im© t fc % *> t?fc 

s 0 ^T©i5i-tT, «ica«©^a^^a^L, # 

[ooi8] i-ftt>t», «ic©fea«tt^^^ma 
s©^a«^)g^(c#t^ $ ^-^a^^a^x-a 
^*tuxa^a^# bti5„ r ©a^a^^ji^- 

ifpic jsv^-c r ©a^a^-ea^©*ffiMa^fr*3ti 

[0019] a^-93-©fea?g©p^*f±, ftij#p#a 
^b-^x.b^fcMa«tt^»mt-§-(-jsc.T, «ta 

[0020] sussm^atia^a^rossa 

(Bta^a«©jeaafeffit ©»*«ii«r*rt»*i-j: 
5ft^a«#t^it*^mt-9-^^a«tti&»fE*pifi¥a 



5 

[0021] ±.nms$<vmw^&^x, maaBR^st* 

5. lot, jB#*&a«»*ffiBaHS«:^^ltigSo» 

g ±iwt t mmrmm t zwcfe l t * © n & * 

[0022] *r-e, JHMft*p3«i2, 
l l lF*ttH^»^>^nfc*»5i>^!:at-3^^■c*^lf#*±■Lfcr 
si, jWM&a#»#, Mx.h f*jftJS3fc^L5K:iE 

[0 0 2 3] 2 KB*©»S-eH:, JS^^S 

», «!#P#«!6>b^««i&«*ii»#afc*jt.e>ii« 20 

if (o^mn>m±-r s t , fsw^a^ ^a«& 
s-g-^aiscogg g z>&mmi&&mmm¥ 

iItt(&t5M»MtSMf © lilitt' 30 

fttf, toaa#t*&«E*jftf^m-^ t> tTSBfnco^Pt^ 

J; t) WastfcfcirS - k &X 1 5o 
[0 0 2 4] tt*i!3 trfBicCO^BJtcitLfi, SfiMfcfci 

(4, MMirLt, M-^SP-co^ft < t-g|5co^a 

ftftft if (cj£ £Tj®^SW©£T©&a$©«&£f? it 
LTkiV^U fll&tf, l»*3a4(Cf5*C0^B^C0j; 5 
t, »S(cXP$cofo?)^Sffico?^|f|5-co#t^?r#± 

U »S^S:»C0/ e CV^^a^C0^§B-C0#t^}i«^ L 

xh J;v\ 

[0 0 2 5] ft*IS4(ClHicC0|gPJii, ?l-g-^a«(C^S 
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coK«T"fo5*-g-cos^aTfo , R#«ia^af± % 

[0 0 2 6] fltft«5 l-fB*co*BJ[c itttf, Stf&S 
[0 0 2 7] 

[oo28] ^©sn mm&mwn. mmmn^mm 

fs-^a^-^swco^B^a^tf 5 ^ ? f-sicoKK^ 
age©— mmsM-vbz. 

[0 0 2 9] rcoggii, *#<#tt-T\ ?i-g-^a?K(c 
«&©SKw£S}» LT#S«wco^s«ia^tf 5 A 

aw i o 5r«x.fcK«^afis it, m.*.kmmk 
u #b^/c{g#^a^^s«^aiff!i rtco^att i o 

Mm*ik#>z>u-&&fttek*%mfc-fz>Wifem3k, m 

[0030] &aWi oil, HiSgp^^S^aiSoft 
W*-fr5«t5l::«^StL-CV^5. &alf 1 0 

s^a««i^ 2 \zm hxmm-ti x 5 lt % j; 

[0031] &#*Q&iftft£tt 2 tt. 
-a-i-^M-B^B 2 l 8teAS2 lT^^^fcM^a 

«S:S«^aa5 1 1*1 cobalt i o s»^«ya»E 

22h JS-g-gP 2 1 t*fi*S:#y&i-5*fi*tti|&5R 
2 3t, 1 lc#m?SSrliSiit-«l&-r2) 1 

XSfcogEttttttX 24h ^.?t e>^fc#fcK#W&«fE»»fP 
ft# («ta«#t^*jft^ft^-) ICJ^CT, ?I^ffl5 2 1 

WJHIf^ffll*) t-JtSCT, ft^«2 i-co#m«co#t|g 

«E*srw«ei-5i[i«t#*&«*»usai« 2 5 q t % ja-g-® 
s-g-^a^coift^ g «tt t s^«ta?scofisafttt: t co 

«*&«E*Wffli«l»2 5 Q^#^.5«|'»W 2 7iMit 

-g-^a«co jtgmfitt^sfc 7 w - hv< sx ^ affli ic i o 

TXttgU^MttWft 2 5 Q %Mfl LTiiS g SIB CO 

m^mm^m^m^ 1 rto^aw 1 0 \m&-f%m 
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[0032] j&G-n 2 1 a, mfo$m 21 at, miKm 

S&2 1 a fc#3KR*WAr5#IM*>J&2 1 bt« 
4x7^-3^2 1 cSr«t^.-C*J«3, *S7KStSS&2 1 a (C 

a ltm* tmrnt Lxm&m® 2 1 a ©a p 2 

5o fckflfOS§2 1 a ©fcbP 2 1 d ie, tfiRlfTL^Wte 
C 13 Sft if a> £> * 5 * * x >f v ? % ft if ©igfi:© 

& ER L T , t t & A 7 ft < 
#*«fc5fc*j£L-c<bJ;v\, 10 
[0 0 3 3] fi-g-tea*^^ 2 2 ft, ft*** 2 1 Sr* 
J*1-5il-g-f : 2 1 c ©Ifok^K 2 1 aCOttiP 2 1 dt~ 

mM&ztitzM&t&mmw&'g 2 2 a «itv^ 0 r© 

«-g-«ia*«t*&ff 2 2a ©««* 26iJS 

ERSti/o^o rrofig^^ 2 6t4, ii-§-SP2i-e 

«jc*<5v^t, «-s-*aa?i£©)8^, ?s^a 

2 6 (±, #*ojmo^*iwta«ft*L 20 
-0^4, m&\£W&mm<om&&m& i^tcm^xh, 

[0 0 3 4] #fi*#nj&^ 2 3 £14, «zk#f&8£ 2 3 a 1C 

-mmtmmmm&ti, 1 &*fifci-5jg-&if 2 

1 c ©*feksftEg2 laOAP21e Klflb^iPXattR 
SnfcttTkWff 2 3b «r#*.T^5 0 JfokfejeW 2 3 
b(c(4, flbkftttft(2 3 a©«>fej(gl£, IfokJBE^Hij 
S23c, tt*HM#2 3 d*EK**bTV^5. M*J± 
t>mW^2 3 c i4, ft'^m§§2 3 e frh^Z. htltcg. 30 
^ff (/^ P y hJE) tdfSDT, ffokff^fM 2 3 c 

mtim^ 2 3c CioT, IfcTKE^fliS^ 23 c©' 

^©fcMtys&s^ 3 b ^mM-t^w^nm&^-^z. 

[0 0 3 5] «3S!!*3&2 3 e (4, *|&**L«JPffi^« 

ffi^-r5„ ftW2 7(4, js#«B2 1 aw*© 40 

ft^S«t*{l^tt*BaW£ ft 5 4 b ft* 
M£EI:tStM2 3 el^i^i ileiot, 
g|52 1 lc{4M*^*S^ffi©*E7k^^§n5o 
*Wtt«2 3 c tmSa«2 3 e tit. POt&fflUk' 

[0 0 3 6] MtKMM# 2 3 d 14, 2 1 -^©ft* 

C«»i:*ofltJh4:Sr«I9*it5ll!W#-e«>.5, ^©M 
H*JWl4*iJ«lfP 2 7 (c:4 5 fTfcna. 

[0 0 3 7] #3£ftffe&$ 2 4 ©#^{4^TI3 C-Cfe5 
o-C, lo©|8Stti|&*2 4©*ja*WfcR!PH-<5 0 X 50 
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2 4 ^ mmm&M 2 4 a |C-«MB*SjgiigSR 

1 &*/*i-5«3-if 2 1 ccommmA® 
2 1 b dmaffiw^as^^ixfe^^t 2 4 b 

x.TV^5. USHfefclf 2 4 b Kti, ^«»ft*P®#2 5 
a#EK£*VC^.5„ 

[0 0 3 8] SIMcfK«&aUMMittfll2 5 Qf4, ±aBH« 
illfl!«#2 5 a fc«£^&3§2 5 b^fx.t^5„ 

2 5a 2 5 b n v 
hESr^iS^tCJ;!), »»Km-pffi# 2 5 a ©#© 
Wft«r*f^LT % Hflc{ftfc*2 4 b ©««»ftS^$iJ« L 
T, 2 1 ^©SHK©{IWe«6*«rll«i-5 - t fr-z 

ftfc\ Klffiiklilfl!# 2 5 a (4, HM^SrJfEfflL 

[0 0 3 9] R£#3a>&R££ftfcft£^ttMfltt 
2 7lC^-^btt?.o K^3^P>I4, a-a-*#i:LT, 

»^a«©»aEB«« (^*a«^©#*©^f«© 

2 o© g mtu»&A d © i o© a^ffisr^tii-rs r t *s 
T*f5„ «ot, flflffls 2 7 T»f±, -u-t^mmnm&s 

Sffi, feKtt^jJftSSilffi, K?»t«iStt©^T 
SrltaW-5-i:a«-e#S. Z^Xs MWl2 7tt > ±^ 
Lfc4 5 icS^SR2 l (c|HHl^6N*OtKI^K*«:K2k 
@ *fit*t«fi-5 4 5 4»mUE (*67jc#t^Bfc 

-g-^a?«©i!i^e^fii;)ig^=^ 2 6xs.uztiz>w> 
&tmm<Dm&&&&k<ommm&$:tt*>m-r£. ? ft* 

[0040] -Tfttp^, ms.*-? 2 6i»6>©aW*Hl 

i«©«^a4tt^M^Ma«©Mseii«4 5 '{>/J^^v^ 

ft»f^«E«r«2g«SHS2 5 b (c-^^l, SS^e-^ 2 6 

& p, ©^^a^©ii«mifctt^ s ^&a?s©iftffi s « 
9 t±^v>i:§ici4, a^-gB 2 1 ^(Dnmoi&mm 

*§r«fe1-4 5 ft«WP«ffSr*S«lftS2 5 b 
T, «SdM^5 r o j fcft5±5t«l#|-*"5. 

[0 04 1] ft*5, iilE? -f - K/<y ^»J«{C*Jlt4« 
?g^m^2 5 b^©ft^«J±i4, ^Jx.tf, P (ItfiSJK 
ft) , I (8KMft#) , 1 2 tl«7)Ht) , D (« 
»»fp) **tf «a»fliJ-^*fi*«W&«El: S Sffift if (-S^ 

s 0 ifc, ^7K^a«cas©«fs^s^i-5»^(c{4, 

[0 0 4 2] r©ffl»2 7i4, CPU^^ey 



9 

[0 0 4 3] R«* = * 2 6d>g>flimiS2 7^-^^f,tl 
^23e, 2 5b iC^-x.t^S^mjE (*fok&i£«E* 

& ft W 4 1 * b ii 5 . B iMt t 

«<J#, &£^RoRXSRtt£#j^SM*fltRtt 

Rfcftft* (HfP»2 7frh9£X&m2 3 e 

ft3R#«EE) © B Si*** S HRtt*& 10 

5 JIEKttRftRRffsffi* (Mfflft 2 7K «££RS 2 

[0 04 41 03 \C7jki-x 5 lc s g^aSrosSft sm 
fG9*DT-C*>ixtf, ft*Rfcl»4T?tt\ r©R«g«R 
DT-*r«fi?fcas©»A±BM(DU tMTUDD t 
*rR«LT*©»R«*:»a^RttHDWi:-*-*. Mft 
±RRDU£RflnFRRDDH:, Rjfctf, ^fcfcfcTfc 
v^fcRRfcR* g MttD T \^mW L/cfg t WW LfcR fc 20 
Lfc9, ^fcR»TfcMr\fc§ij£$rRRBRffiDTteRtt 
^fc-frfctt £«Jt g UttD T fcjpR LfdB i: R$ Lfctt 
t Lfc5f SfciffciORR-f-S. 13 (b) (C 

4 5 (c, RRB«RDT#Si#WfcR{frt--5»g-fc 

[0 0 4 5] Sfc, R4 5 fc> ^5^ar««^ 

#l&R*ifcfW*-c 1 4 v \) roe RR# c s t x-hfo 

B^fflC S TSrf ^t»i:©ftf^«-§-±PfiflfiC SUti 30 
fftt#TRRC SDt tRJt L-C*©IBfl5ikfHt *WSr 
RRfF&aSI! cswttSo RftsflTfriRR csutl 
fHf #TRR C S D (4, ±3* LfcRRiRRD U fc iftj* 
TBHtDDi:|Hlfllfc2rRT?Rj£U 04 (b) ic^-fi 
5 Mii^ISfffttosntc s T^gNNft 
fcRfbl-SR&fcttu **tfcj£CTR»fF»RHC sw 

ftffll-S^-Cfc&SR (*E*.RU<#3ISR) fc*tt-.5#* 

[0 04 6] tLT, AttttfeltiMMu igg^2 6 40 

[0047] m%m±-t)m&&tizb, mn^mu5i-± 

JJf ®i# 2 5 a ©#^SC^/^ b y b£E£||R 
R*PHSi# 2 5a tc-^-xS 4 5 &SKfHIEfc€£K*8§ 
2 5 bfc-5-*-ca£-«H5 2 1 ^©IE«ott»«r^rf|t Jh 
U *&a« 1 0 K:*l*o**!{»:i&Sn5«tlBR:-f 6 it 50 



#12000-21838 
10 

[0 0 4 8] ftft&fcJgM t ftS-MStP 5 t 14, Rfflgffi 

[0 04 9] »Hl±IB»^tfr*-58«0»fPtKW-f 

5. R«S;Wfc»**#fci^S«R»2 7tt««©ip 
«f«rffv\ ft«lftfti«B54H:«SfF*«5HDW4:3t!«)fF« 

[0050] *!ja« i o \z.m&tm&<om%&mttb-t-z 

4:*, 0tt«*mfc3*tT^S. r*UiRi 

i^»«otifiW©SBMl^!T-ofc|, #c© 

5 0 -ffcfrfc, S5»£»SR£.t5R«W©RE8iS 

i ortwfi:ffls^roji-g-^a?ft^-H.M7k-t?emi-5o 
&R£*&srs:*l«« 1 oukw&u-c, ^a* 1 o©« 

[0 0 5 1 ] *J«§B 2 7 (4, ftg*mift0)*ft B^ttt 

& ztzm^m^mm g aiitoff*^a^fls 2 1 ic#t|&i- 

3 el£Jj-xJgtt£— 0 5 (d^-fi 5 (£, ^«©#fe 

ffiicjs cfc«?«#t^^ 4 g ff«oant^ai#a 2 1 left 
«25b ic^-x., xftofHHt&nttd>&9?£i9m t s am 

a»sr«R#i-*. M®<ow&mmm±, m&U2 1- 
t, ?i^a«roift«aft<t:^ffi<^ | 9ii^2>, v^bij) 

(c, jdR©f«|&H!*&a?0©M^M t s©W(4, 
fcRRWil&R* g RRORR^R^K 2 l mtfeffrf 5 4 

5 ftm&m^*m&tt-mmz9@mm2 5 b 

[0 0 5 2] ZtltmrLX. ftflfRftl»4tt, IftS^- 
-^26 A^&oR^lRoRltR&R^RRRRttR 

as 2 3 e % 25b hfo%&^mm&mmAmm 
1-5. 05 (a) ic&i^-c, m-kim.m<Dm^m£.m^ 

«RflF*IBBlDW*»b^nfci6», *fcf4, 0 5 (b) 
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ftfc*\ Sfctt, #ftia«ftl&«E»lftf^B^«->*©SE 

3S£Ufct>©fcs|WrU J*flMMl»5#, »#»2 1^ 
©SSR©tt»S:£TfltlkU 4&fflt 1 0 

IH36KWS:aafi-S r tflSfc < , S«W^»lR«/£ if* 

[0053] k r. 5t\ ft6^ttg>ftttHtt0&jg90 
•b*c©*a*ftaBt i oKtt»sft-c^ 5 
gi5 2 1 laeRSriw&u&fcfcawtt, n 5 i^-r 4 5 

*>•>, as©«?iiia?a«ufcftt, «£-8yaf£©*£m 20 

4 {4, 2£K©#if&Mte;i 5 b r. ©iiftH#Ffl t wtf&m L 

-hieatbBtra t wtts^i- 4 o -c^***-r*5 < r t # 
[0054] »t*«w©»2iate«ajisii©flij«s:ia 30 

6, 0 7S:#flaLTRWi-5. H 6 [4#3§?0©KS2gi* 
[0 0 5 5] ^©B2Hife#i|f4, 1Sica«©4!i®fRi: L 

[0 0 5 6] f StRfttagB 11-14, l#C©ffi£ 
t5^t>ft-7^ 1 l^tf^-ry^ 1 ltcffc^fS 40 
2&£ , £frx.TV^ 0 ^©S«^ag|51T14, ^fyf 
fl* gf j£fl#|R] © ffl y X/v- 1 2i>b SKW©^ffiicJl^ 

[0 0 5 7] jffi-e-aajRWI&ffi 2 (4, jg£*B t LT©il 

3 1 &4it*.T^5. m&mur w 3 1 t 

(4, S-g-JfrS*:'? 3 1 KJ^£ft-C^4»-§-«HiS© 
JMJ*Sr**n1-5fc»&fc, #J;LI4\ ±PSir^f-3 1 a t 

1 b irfcfltjfCVS. r^fe-fe^3 1 50 
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a, 3 1 bS4, toz-tf.. m9.^±>f-f£kX-m^tl 
5. ±PS-fe^f"3 1 a (4, 

yf-3 1 b(4, m&&9 3 1 Kwasnsfi^a 

>t31a, 3ib^&ffliSifiWI9i3 0l^x. 

5>ft5o 

[0 0 5 8] 3 1 ©JgcflSKIi, S^-flf© 

^^31 icIfg£ftT^5^^affi£#SKW^ 
3 2 a C#ffl+Sfc»©#J«f 3 2biJR»tbil-CV^ 
5c #iK£3 2 b £ttHH#3 2 c3&SBR3ftT^5. 

« x (4\ fcia#ftaat«r«f k# s 

[c s MBB#3 2 c SrHfcLT, m&Vfflti'y- 3 1 I'lf 
f^ftTV^5mft©&£&S&£SI*KWf 2 a 

- 5 . N9 W# 3 2 c © M fflfflffll i4ftlJW$|5 3 0 C 4 o Tff ^ 
ft 5. 

[0 0 5 9] JS-a-fff®^ 3 i t?*fi*i:3HR 

sft, s-^sfg^v^ 3 1 iatg^ftTv^zs^affi 
(4, ri^^a«#t^^ 3 3 tc 4 o TSSteas irtw; 

X/H 2 tffif&SftS,, 

[0 0 6 0] n ©yg^^a*^l&^ 3 3 (4, S-g-Sr©^ 

y?3i rttc-«fti*s*asN*Sft, / X/w i 2 ttejffi 
ffiwsaiis^$ftfcs^a«tt^3 3 a t, 'jfsw 

3 3 b i £«;t-r^;5o ?g^a«ttl&t 3 3 a (C(4, 

2 6 1 , m&$mm* / 1 2 tc^-r 5 «i t *hhf 

3 3b t-gSE-fiRlJ t t?^D 5 9 33di #E 
^^ftTV^5 0 /KV7"3 3 cfClioTS-a-It®^^^ 3 

1 tzft&ztix\t^sm&!mm&m&&&mw&tf3 3 

at^9fflSil3. 'JtM^ 3 3 b (4, §]t)Ii#3 3d 
Iw-tBffldSiifflSsBtSft, S^tfM^^^ 3 l icttSfii] 

[0 0 6 1 ] ii^B#, *V7°3 3 c (4^l-llEiJ)$ftTV^ 

r s M^if^^^^ 3 1 wrasftT^aa**!**!* 

S^affitt^-f 3 3a 9 til §ft"CV"»5„ / X/H 

2 ^ S=KW t S-&«i3l»[ 5r#tl§ L TSB^a-f 6 Bffc 
It, W 5 3 3d l4?g^*aS^ y X;u 1 2 \ZW& 

x#3 3d \%m& i )mm.*w& < % 3 3b uttrnt.® o' 

*x.bftTV^5 0 {{ot, ^aB#(4, ?l-&fcaffii4, 
»^-«ia*ffl&ff 3 3a XtJWafl 8 33b ^gXfiS^ 
ftTV>5 0 ^3 3 c©gg»f|iM, 

3 3 &(D®*)&:Z_fflmiWmU3 0(C.4oTff^ft2)„ 

a^odSSiKiMF s 3 aicmmisX^zmsfam 

m<Dm&tfMg.^-f> 2 6 (C4oTtffiJ£ftTfW»gP3 
0i> ^l*JS^t|B]«©«j*©^^a!4(C^^b 
ft54 5 t4oTV^5„ 
[0 0 6 2] Uitft^f^? 3 1 (31(4, 2 3 
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[0 0 6 3] *6*i»3R2 3B > f litMO^Ot^ 

3 l'SR*fc{fc|^3ft*tt|&1f2 3 *fckHl|S?# 
23dt, M*^»fc*Pffla«2 5 P &flfc£1-5#fi* 
ffi#Wtt«2 3 cRtWtS«lft«2 3 e fc&lfijtT^ 
So 2 3(D«-a5 B n B(Dft!IJ»(±SlJ»3 0(Cj;o 

[0 0 6 4] Jg 2 *JfeW©Ha[#tif&^ 3 4 li, H?$£!t 10 

<g-fzMmT'g?>? 34 at, mmmv^v 3 4 a 
K-««iS3iiiss»sn, m&miti't 3 1 ijuhushm 

^%aSM$jx^aiMcW|MF3 4bh JKRtt*&« f 3 4 
b (£l£|S:£tlfc*V:7°3 4 c ir£ffif;LT^5„ *V;/3 

4 eft, m77A^y^P-X;Ky7' 
ftt°<D®mm<Dtfy7X-mi8.£tl, I«rf?>^3 4 

«©5hw t *m <o T&Lxm&m&s 3 4b^ ltis 

^ 3 1 \cm%1r 5„ i©/tf^:/3 4 c (4, lift 20 

7° 3 4 cowshis* {mmmsmmmmn^) max 

©8£tf?f?*i'* 3 1 ^Qjlgtt^iKttftfl&lfticlMS 
tiipl^iotV^. *JW§P3 4 c 

[0 0 6 5] tottoflljsjliiJlSisafcftlirrafll-ejbSflD 
■e, #iB-f-5SM>ttBI l » M2 tm^w^HLxmm 

5. 30 
[0 0 6 6] £ro$2CTfl&K0lbffs*ftH?- 

3 1 as«go*witf*> 9 % m <o 3 3 d », 
3fc©ti-$„ 

[0 0 6 7] Z(OVtmX\ a«30ft, Jf, 

3 a> 6>rs s *ifcaw*frK:* tfc*s*«ft«£ * g me 

ilSftMigSftl^ot, jl^-ffe^^^ 3 1 

[0 0 6 8] £fc, a-g-lTg^>-^ 3 l^tDm^tMU 40 
©tt^SrHi^-r 5 ftH»S3 0tt, *V:/3 3c£.|* 

3 3 aS0t|l 

tf3 3bSrSTliati*-fr.5. ^>-7"3 3 clciot^ 

&a*&fi£&s*E&*Mf 3 3 a ^9 m-rm^, *e* 

"C, = ? 2 ewJi^M^^^T 1 ^ 5**- ft 

if©jgS©^#««SrRttT, M7kt^ffii«*(CA 

[0 0 6 9] iS^Hf®* ^ 3 1 ^©fck t^©#t*& 
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MfNft 3 0 (4, y? 3 1 ^©tt*©#t^jjft* 

fl=3&»6»*5ift^«a*©jME a ant fc 2 6 

J: 5 ft««rft#*#i'7' 3 4c fc#*.-CS£-Jt?«* ^ 
3 1 ^©^©tJy&^i&fSSH- Zyj-Y^ytUU 
fc«J«J**.5. ±K-fe>"9-3 1 a^b©{t-^t«t 

oT±Pg-fe^f-3 1 a*S«»tbilfc±IRi«*(fi«4-ea 

3 c?r!iLS^fflSI:iS$too, 7^- 

*tt«*TflB*»ff^^ 3 1 rtt«^ffl.a}KiSjB>g$ 

©#fc|&trffJhLfcHt^^7°3 3 c©!§E»£il«LT)fl 

[0 0 7 0] -%X\ 4 (4, ftlffllffi 3 0 ^± 

IE 7 -f -/< yVVmXM 9 Jfex.-C*»e>3fS©iin^W t 

*»3 0'H«>K^3 4 cOSEftfa^ 
JfcfftMO fck:a6-3<IMP©*toft^4rfi l 5. ^©^2 
HJ£M©±Ejl^ra t w(±, item 1 ^te^J©il^B# 
Itwi ^©ftg 1 © t ©T% $Wg|5 3 0 tf±§&7 A - 

[0071] *^c, rof2*S«lloMoi^W 

^^§^2 3 e £-£&bft*M*ft|^rafW#tfft 

^3 4c oranflr-&^»ftgfl(it^#eL«:iBttflr# 

© g ^tt K * C T ^ ft * ft fc «fF^I5H t -<b fttltz t 

d5rffll--t5i:i:>bic#^>7"3 4 c©IE»)?rff±LT 
a-g-tfe^^^ 3 l^©M7Kt^T©3l^©^Sr^ifc 

<-tzttfXZ, W»k:J:oTj|#©*4*rfHII 

fc'^t-t:-t4ftV^©^:\ a-^lT©^>^ 3 l^©M7ki:^T 
©^«©#tl&^#± LT fc K«W-©^a^At4e§ ft 

[0 0 7 2] ±PS«$-&«4T*a^-»g^V^ 3 IrtiC 
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zn 5 mm, mmn 3 o (±, m&&mm£ / 1 2 

fc{Wei-5«teSJ 3 3 d&SJU&jt, 3f3feO« 

fflffltosfca-t-a^ js^-feajftSrWJWff 3 3 btc&H- 
W^OiJ&^S 3 dSrWDftiti. »©* 

[0 0 7 3] JltttftftflMfix iRSSftll* 

xm&nwv^t 3 1 rtws-a-^ajR^^g^tvfc^ 

2 6*^ojg-&«iSjK©)i«3afiEffi«rS 

[0074] a«wro^B^a5rff 5 r"i atejrw 

?^31 C)ffliftTV>5»#»lill»*fcjW>L 
T^< 0 tLt, TPg-fe^f-3 1 bi^OffftioT 
TPfiir yf3ib jjSRtf fcftfcTltitS ${iB^ 

@^^3i ftnm&vmm&w&irz t , wjpgp 3 0 

ft, K/<y*fl!lHcj;!j N iB^ltfS*!'* 3 l 

1 i ««ro#t|t^»it-r 5„ 

[0 0 7 5] Z<Okts ftff*ft»4l4, SS^=^2 

e ic-**. &tb2MbkttlMtftiftmt -S-i , fWflSB 3 0 fa 

b<D#^?°3 4 c ommsor (mmmmmskms*) 

AKtttaA 5 tt, zi-S-Jttg^^ 3 l-wlfokiH 

[oo7 6] fcjs % a^Afr^jejL-cfffcfta^aa* 

S:S-g-t-S*&ttt, SIW3 0li« HM#3 2 c SrP 

tmrnzmi k w >- 3 2 a tc#m lt, »&r?b* >- 

? 3 l<Sr£l£LT/5>f>, IMM#3 2 c SrPflt-U ±i£L 
fciB^-tte*;'* 3 1 #£©*WBa»fe©»fts*rBMftU-C' 

[0 0 7 7] RJL©»flsfc: J: 19 , S«w©Sffi^aicffl 40 

^^4^ji^a^^si5 2©st*^LT, m 

[0 0 7 8] fc:}3, ±1B* 1 , * 2 *»J-t?(4, S-aflJ 

2 1 , ig-g-SfW^ 3 1 ^0M*0>fttttt*&M*JEE 

[0 0 7 9] » 1 £ttffl0j|gK<z>tt£fti*EE£ 50 
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mm%s^#y-7te z-vmto t t t <t v > u » 2 hk^i© 

[0 0 8 0] ±|E*1, ^2H«^!lTi4, S#g|$2 1 N 
ftS***** 3 1 ^©ffc*©#W££-£©#tjj&)^*(;; 

jft^gs 2 1 , 3 1 ^©*s©#t|^»^ 

sawn?**. 

[0 0 8 1] Sfc, ±E*l, JB 2 ftS^e 
z)S, 2 6 Kttz_XM-&$, 2 1 , M-gUti?* > 

[0 0 8 2] ±E*1, »2|W«^*OjE«« 

[oo83] Jiia#HJ£^^#^®0!i-e«, ja^-ftta* 

[0 0 8 4] Jt©flfe, *»fflge©^frW^f*)*(4, 
[0 0 8 5] 

^fc^S^lcSo'V^T^B^©^^ if©S^%4 L 
fcr.i:trl(«8iL,TBfJEomirftHaSrff5 0T, M^^rii 

[0 0 8 6] it*3S2 ldfa*©|§BJ(Cj;^4\ Mfp^ft 
B B D ©aSc^if©Mt©^*<t t.ii 5 
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[0087] it*3i3 \zmm.(omw\c xtitt, m&m 

[0 0 8 8] ff*54(c|SttO|gB^tcj;ix(±\ ftg-ft&l 
Wilis «l&fgiaoTlM^^5tl 

©a^as sat $ fix v * s mmk<Dmfo^<Dm%m 
[oo89] ts*55 idSEfsofsiufc.fcih.tf, 

[BiB0ffi¥&K9]]- 

[01] *5BMo»lHlfi*!Hc:«4a£tE*D ! aSS»^ff 
flfj££r^1-0-C*fc5 o 
[0 2] mi SWffitfflWSOM^^t/n y ^ 

[0 3] S^4w*U£(cfflv^srl^a*roiftJt^ 
[04 ] Att8£oW££fflVNS«a«ftl^raflMt* 
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[05181 ^*«toS#tt»«if^ft ifSr»M-f5fcft 
co0-t?£>5 o 

; 2 mtflisao^wdrtSr^-fHt? 
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1 0 
2 1 

2 2, 
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2 4. 



3 3 : fig^ftfttt* 
3 4 : |g«ttW&* 

2 5 p : mmmmmmm 

2 5 Q : f^^ttJHIIfftHfl 
2 6 : 

2 7, 3 0: fflffilffi 

3 1 : fi£flrB*V* 
3 4c: *y7 B 
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dw : msetttmm 

csw : XftfH£4£l& 
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